Calcium phosphate cement (CPC) consisting of Ca4(PO4)2O and CaHPO4 (2H2O) was recently developed. This study evaluated in vivo aspects of CPC and CPC mixtures compared to those of commercial hydroxyapatite (HP) and several endodontic materials: Grossman's cement (GC), calcium hydroxide-iodine paste (CHP) and gutta-percha plate (GP).
INTRODUCTION
Recently, apatitic calcium phosphate cement (CPC) capable of setting under ambient conditions has been developed1,2). The chemistry of hardening involves the reaction of tetracalcium phosphate (TTCP) with either dicalcium phosphate dihydrate (DCPD) or dicalcium phosphate anhydrous (DCPA) to form hydroxyapatite (HAp). Water and a dilute (0.2%) aqueous solution of phosphoric acid are usually used as the liquid vehicles for the cement setting reaction as shown below:
This calcium phosphate setting cement, CPC, is highly biocompatible and osteoconductive3,4). Table 1 . Materials used in this study * Apaceram , Asahi Kogaku Kogyo Co., Tokyo, Japan ** Canals , Showa Yakuhin Kako Co., Tokyo, Japan *** Vitapex , Neo dental Chemical Products Co., Tokyo, Japan **** Gutta -perch , GC Co., Tokyo, Japan Severe inflammatory reactions were observed with GC (Fig. 6) . Granulation tissues and fibrous connective tissues with polymorphonuclear leukocytes and mononuclear cells were observed adjacent to the materials.
The histological features of granulation tissues induced by CHP resembled those of pseudoxanthomatous granuloma and were composed exclusively of foamy cells (Fig. 7) . GP plates were encapsulated by relatively thick fibrous connective tissues with little inflammation reaction (Fig. 8) .
DISCUSSION
Polyethylene glycol, liquid paraffin and glycerol were used as the dispersion media, rather than distilled water, because they provide a better consistency for delivery and a definite improvement in manipulative properties during treatment.
These dispersion media for CPC were also selected because they are non-toxic, biocompatible and metabolizable for the tissue. During the subsequent incubation in water or serum-like solution, they were completely leached out of the CPC filler as determined from the infrared spectra of the CPC filler recovered from the sample5).
Chemical reaction of CPC and CPC paste proceeded within the pH range from 7.4 to 9 until hardening6,7). Previous study reported that most CPC and CPC pastes were converted to HAp within 24 hours after mixing with either water or a dilute aqueous solution of phosphoric acid8).
The biocompatibility and tissue reactions induced by CPC and the experimental CPCcontaining root canal filling pastes, CPC-PG, CPCZ-PG, CPCZ-LP and CPCZ-G, surgicaliy implanted in subcutaneous tissues of Donryu rats were studied histologically after 1 month. HP, GC, CHP and GP were used for comparisons.
The response of subcutaneous tissues to CPC and CPC pastes was very mild compared to that of GC and CHP. Histological features of CPC appeared quite similar to those of HP, which is composed of HAp only. Both of the materials showed negligible inflammatory tissue reactions. The experimental CPC -containing root canal filling pastes showed better biocompatibility compared with currently used root canal materials.
A previous study5) had already shown that the CPC paste exhibits excellent sealing ability for root canals when used as a sealer-filler.
Since GC and CHP are adequate sealer-fillers in clinical terms, the CPC pastes should also prove effective for root canal filling.
CONCLUSION
CPC and CPC pastes showed better biocompatibility than a number of presently used materials.
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